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(57) Abstract: 

PURPOSE: A TFT array panel for x-ray detector and a method for manufacturing same are 
provided to minimize the amount of leakage current by using a chemical vapor deposition 
layer. CONSTITUTION: A gate wire(22,24,26) including gate lines(22,24) and a gate 
electrode(26) is formed on an insulating substrate(lO). A gate insulating layer(30) is 
deposited on the gate wire(22,24,26). A semiconductor layer(40) is formed on the gate 
insulating layer(30). Data wires(65,66,68) including a data line, a source electrode(65), and 
a drain electrode(66) are formed on the gate insulating layer(30). A photodiode is formed 
with a lower electrode(68) formed on a pixel region, an optical conductive layer(70) formed 
on the lower electrode(68), and an upper electrode(80) formed on the optical conductive 
layer(70). A chemical vapor deposition layer(90) is formed on the data wires(65,66,68) and 
the photodiode. A bias wire(104) is formed on the chemical vapor deposition layer(90). The 
bias wire(104) is connected with the upper electrode(80) through the first contact hole(94). 

copyright KIPO 2003 



Legal Status 

Date of request for an examination (20060818) 
Notification date of refusal decision ( ) 
Final disposal of an application (registration) 
Date of final disposal of an application (20071210) 
Patent registration number (1007967540000) 
Date of registration (20080115) 
Number of opposition against the grant of a patent ( ) 
Date of opposition against the grant of a patent ( ) 



Number of trial against decision to refuse ( ) 

Date of requesting trial against decision to refuse ( ) 

Date of extinction of right ( ) 



mmmz\ 10-0796754 



(19) tf)fl-^l^-^-^^(KR) (45) ^JL<£x} 2008\a0l€22-a 

(A0\ ESH*) ¥a / Rn (11) 10-0796754 

Ui) -6^-— «l S JUB.U (24) -^^-^4 2008^01^15^ 



(51) 



Int. CI. 
H01L 29/786 (2006.01) 



(21) #€C£ 

(22) 

AjApg^x} 
(65) ^7^3: 
(43) *7JS4 
(56) Aj^^A}^ 

KR1020020069415 A 



10-2001-0050955 
200Hd08€23«i 
2006^08-11811 
10-2003-0017875 
2003\!03€04^ 



(73) Jf-*|*q- 

^7l5L cga^L ^eJS. m 

(72) 

^ l^l^l tflfeY^ €¥^2.6}4H108^3033: 

^ -ir-H-l^l a] i^^till ^1038 
tfl^-isg °l-3l-H104 : ^402X 

7J 7] £^ a] ^ f-^-rt aj ^^^^4^911 

-^15023: 

(74) 



(54) X-r a y ^#7]-§- q-q- S^T-l^e] q^M 7]* # ^ 



(57) A Sf 

33 7m *H Bfl ^ 0 | ^A^ 01J7, »| o]E A^rto] 7,10)1= BflAj^. gjl £=sn 7)10] 

— #Jf4|fc #£*H*<>1 f Ajs,^ tiVH^^o, A^a.0,1^ ^ 3#*°1 flt^ *| 9 3 

^ ?IMS 4)0)]^ cfl0]E] HflAiol ^Aj£]^ $1.0*1, ty±<>\ Tll^E ^)o lBl yj)^ 

^T?l 3.^4 Sfe *Hf **** i«-*>fe fl^#4 «1 

3 tf* afl-^-fe pin # 4^l^-H7> ^ajs]^ satf. ci)o]Ei HflAi, oi*oi 7}5]^i $ AJ- 

4 <*HMfc 4,0 -fr**** 7Mfe fl-flfr 71^ f^oj *gA^ fla.^, fl-flj- 71 
^l 6 l^Ai ^ A|« 2J.2). -B^fe 7>^4. ojnfl, ^ 7 RV f^«K§- AjS}7l ^ fl. 
dt^ =£3 #33. 33^* ^7>S ^Aj^ ^ E fltK ^ 7] AJ- ^Bj-Sl -S^-ife 3^ ^* 

t#i£-E - H2 



94 104 




^mmm 10-0796754 



1 

7l« $H ^^5|<H $X°.V\, £ TlHS^H] S^SM »fe 7)HH S^Kr ?1|«>1H 

Tflom rni-a^ life timh 

-*7l Tfl^lB *<1§3W SUfe ftEJUl*, 

^7} 7H0]E ^gflj. ^0,1 ^^si<H XU^, ^71 tMS-S^ ^ <83£ 33*Hr ^H^, ^-71 

t-lHB^ ^ eH ^71 «d^fl* 4>^M Sife 4^ *d^ 55 4>7l «vs^l# #¥-4) 3*1 § r 

^ #7] ii ^4 Slfe -B1]°J *d^ £«-*}fe Bfl^i, 

-*7i ^ au^. A d7i -erd s^sw safe *h?- #7i §>jf ^ ^mi ^ 

5£fe % E3*fl§\ -S-71 # 5=£*|* ^Ml 5Ufe *d^# £"t*}fe # 

AJ-71 Hfl^d $ ^V 7l # 40] .$.!=* S J7 ol^Pj, 4.0 -fj-3£-§- 7>*|fc S^SV 5^ 

^71 *W 7]# fla.^, ^ 7 ] ^SV 7 )AJ- ^1 ^± =f.^ ^V 7l 

^4 "d^H Sife HflAj 

4- £^&*>fe X-ray 3#7l-§- ej-sj- S^liEl ^eflc] 7 14. 
2 

#7l S|-«f 7]# f^sv^ SiOC 5fe SiOF* af-S>fe X-ray ^#7]-§- ^ S^l^Ei ^^o] 7 14. 
3 

**H -*7l t^|»1^H!4 ^sqo] oife ^ Ellol^^ d X-ray 3*7l* ^ Je^M^ o^o] 

714, 

37* 4 

*!|3lHM, 

-S-71 3Mb^£ ^71 «d£^l#* Sife 7Mfe x-ray 3#7l-£ ^ H<ffl*l^El 7 ]#. 

sgd^ 5 

WW, 

4>7l # N^^l SL^sl N^S] Bl^^ fl-i*, ^ al^l fl-i^ « P 

^o] a*^ r fe X-ray 3#7l-g- «>sv «H ^| o] 7]^. 

^T 1 * 6 

^lllfl^, 

^71 7] ^ ^A^o^ 01 o.^ ^ ffi ^ tii °1^^^ ^nV^ ^ X - 

ray 7j#7l^- ^d H^l^ 6\qc] 7 }#. 



r§ A}] Aj 
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<10> £ ^£ ^ H^l^ o^lH 71* « JZ *ft 33" 4Ml§>7flir, ?31i5fl ol(x-ray)» 

^#*>7l 3*fl A}-g-E| fe q±qo] ^#71^ ft 7l*?l ^ O^o] 71* $ H ^2 *ft 3 

<11> ^elH* ^#«>7l fltfl Al-g-slfe en^sflol ^]#7liL ^ Sl^l^ °13H 71*^ «j-ev e^x^ *H1 

Sfe # 5^1*4 M ±ft*Br N^Sl # £Ai31#3 E^aflf^ E^Sflf^ "3= 

*°11 °A7}^7} ^ft ^ ^^-i- 5.ft*rfer PIN # 4 c, l^-H(photo diode) *\^°]7} *§s§s\°] 5i4. 

ft X-ray ^#7lfe ^5-^3 ft£ Ad^AS 3iHf r fe sRV f-«H i*]*Hr «H 3E*1 ^14 

4h>H 3^5.^3 2:A>5)^ X-rayi ^afl PIN # 4 6 l.£.H6|H a^s^ x^ aHo^ 51 

^ftAi^ ^7H°] £*4fe 71^ 7^J4. 

<12> ^ft X-ray ^#71^ ^ S^l^B] ^el^] 7 )*°flA-l^ pin # 40]^.^ vfl^f « a^eflA] ^ 

3*7} **| 4°1 °1 — °J7^1-71 ^ft HH«H^ ^4 PIN * 4°U^5l $ f^*^ 

¥-8 «*7> 18:4*4. aft, s^^l^Eisl ftjEaflf^s fl-Wr «^ flsfl 4 

»Hi ^4 ^°dft #*r*4# ^^sfl^rfed], WWAS ?1*H ^£^#^1 Aj-^-ofl 71 ^fl^ol 

<13> €■ 4*Hfer ^lalft M?* *M47] flft ^ASA^, ^ ^ = # aj&aW <r fflfe X-ray 4 

B> S^^liBl <H ^11*1 7l*|: ^ll^fe ^}°14. 

^ s? ^# 

<14> ^laltr 4^11» «ff^«F7l fl« ^°11 4* X-ray 3# 7 l-g- ^ <^ efl o] 71*^ pin % t±6\± 

H» 3^ ^■a^"* 4.0°l§ r ^l ^£ -rr^** 7>X|fe SfS^ 7^ f^AS ^aj§} 2i 3 ^6fl pin 4=»1^ 

5i ^ °i^^^i sat n>«Hi Be-a* i^^4 ^ .1^1^*1 «>H^it* ^m^* s 

<15> t-14 ^>1|*F>0, ^ofl 4« ^iSfl 6 ! 7 d#7l-§- O^]*! 7l*^fe, 71* fli ^ c] J= ^ 

« TllolEAHl ol7iS\^ TflojH 5L1f*}fe 711*1^ BflAiol ^A^ol oJjt, »]* g fe 7fl ol H 

Aj-^oflfe *^l±Ol ^AJS,^ 014. ^olJH ^^HV ^6( fe TllolEAj^ S^o^ Sfi ^51§}^ ^1°! 

ei -a, ^$\°] sa^ ^£*ii* ^^1 ^^-eh sat ^ « *^^i* ^^i*h 

ii ^d^4 Xife -ell°J £t*ffe 31*13 Bfl^oi ^Aj^<H ga, ^ ^^Hfe h^1$j 

4 ^^5l°l Slfe ^d^, ^d^ ^Hl ^Ajsioi oi fe * £^dsil*, # H^d*» ^Aj^oi S | fe 

^1^4 ^ 4*1 o.H7r ^AJ^^ o I4 . cfl olEl HflAj % c}ol_o H fe 4.0 *1*>3 ^d^ 

71 ^ f^^£ 1H 5a^, ^ Wife fl-n 71 Aj- ^BT-Sl 7IU ^^g^ A 0 V«. 

^^3^ Slfer V}o]6\^ v^o] ^Ajslol 514. 

<i6> o] nH , ^-*i 7H> ^bi- Si0C £fe sioFi- at^H, ti fl^4 =f°il ^a^oi ^013^4 

<H SIA^, i^Bl-Sl A112 rHlolE^3)- oiTj^ol Sfe iflol^^ 3 - 014. 

<n> oh, 4°H^ «fl^l4 ^°dft #i ^^3°1 3He1^4 ^s|oi Tii^ Aii2 a §M 

^013^4 <?I^5l^ Sit: cflolBlAi^ c) £W + 01^ _ ^ cflolBl^^ «V£Afl^ ^ 

<18> HL*V, ^- 5LAisfl^ N^^l •ir^i-.fr Nfl3 £^f-, ^fe H^^f- ^ P^5) 1- 

a%*rfe P^51 SLAl^ll^ ifi-«Rr ^}ol ul-^-zj-sl-4. 



<19> nel^ ^Jf«1r 5L^^r |K 4* PIN 4°l-2-^-» 7^1 fe- X-ray ^#7l-§- ^ 6\ 

Sll °1 71* « Zl 7112 ^3 ft €AH1» #^1 7l# ^^HlAi f-Aj-sl 7l#^ 7}A] ^ ^ ^ 



sssg| 10-0796754 



<a*m 4 s sa* 433 4344. 

<20> ^Alaflbfl 4= x-ray 3#3-§- 44 S<ffl3^3 33M 343 £ 1 ^ 51 21- 4^43 7 fl4 
^44. 

<21> 51 14 4 433 43*113 4* PIN 4°]^* 7>^fe X-ray 3#3-§- 44 £$3^3 ^ =&ll °1 343 
71143AS EAjtr fllM^M^., 51 24 51 1<*H II-II • 4* 44 444 435134. 

<22> £ 1 ?! £ 233 iL4 44 3M, 33 3^(10) 3°ll 334* 7}44 3434 333 ^4 1-33. <=1433 
Tfl^m 33°! ^^Sjol 314. TflolH nfl^^ 7 }s tfAi »«3 Sife »|olE^(22, 24) $ 71131=4 

(22)oll 3333 <U4 44 S*ffl3^33 34(26)4 £443, 7)13^.4(22)3 3333 oio^ <2] 

43-433 7floij= Ai^i- °J7}44 7Ho]EAjog. ^tsKr 7fl°]iL Bflm £ttt 4 $14. £th 3311 34 

4 3^3 7lMS4(22, 24)4 3344 33^ 334(28)» £443, 3 ^434 7113^.4(22, 24 W 4 

434 34 434 4 514. 7141^4(22, 24)4 43 343 4^4 34 4£ 34. 

<23> 34(10) 334 14 4^(SiN x ) 4flS 3433 TIMS 434(30)3 7fl°m wfl4(22, 24, 26, 28)4 

5U4. 

<24> X|o]H 34(24)3 TflojE ^^B}-(30) 4434 3^4 fli 43 45133. 3433 45134(40)3 3333 

3^3, a> E ^)^(4o)6] Aj-^oHfe aj^aHH Sfe n3 4443 51451S 51^33 34 n+ 4^4 333 4 
^ 433 4433 34 344(55, 5641 44 f^33 34. 33, 45134(40)4 343 ^3 

4 3334(62)4 TIMS 34(22, 24)oi 3*444 4443 3443 S444 33 44344. 

<25> 7i*J- ^##(55, 56) 5 33H ;£oJ4(30) l^a^Mo) £4 #3 a ^^(MoW) 44, H#(Cr), 

4«rf"(Ta), 344(Ti) 43 44AS 3433 ^o]^ «I]a1(62, 65, 66, 68)3 ^sq°1 544. cW Bfl^ 
4 Afls 44A3 f ajs]^ 7l4ls4(22)4 ^443 4^* ^344 3334(62), elM34(62)3 4333 
34 344(55)3 4443 3433 3.4 ±^ 44(65) * ^ (65) 4 £.333 5^3 ^ 
(26)i tflfH Ai^(65)5l tiVrfl^ W a^^*( 56 ) ^-«o)i ^Ajs]^ H?11 o] ^q-( 6 6)* £44^, cfl 
°lBiAi(62)£l 44 m #%$«\ SIA^ si^-s4^^1 44 4s# ?J444 ^44i HEf 5L4t 4 $14. 
24, t-14iEi *flAi£ Tflois l^n H30 ) ojc,^, HeD?j ^4(66)4 ?i^5l^ 5£4 

PIN 4 4^1^H5l 44 34(68)4 £444. 

<26> o^7H, tfloiEi «114(62, 65, 66, 68)4 °144 °]->&^sL f^4fe ^4i^r 4 44 *14M 44 ^4^14 ^1 
°I51 %^s- 4* 44 4# 1-14^1 4^°1 44 41^l 4Hfe ^Jo] u>^3j§>4. a i 

Sfe Cr/Al(a4 Al 4^") Al/Mo 44 4 4 ?14. 

<27> pin 4 4°Uh^1 44 44(68) 44^ 4^ife N^^l 4444 £444 «1^ 4^4(71)4 4444 £ 
443 &4 «4M 4^4(72)4 P^ 4444 £44fe fr^4(73)A5L °1^M4 4 £3^4(70)^1 
S-^sl^ 5U4. °414 4 S4^#(70)4 ^14*14^ ^Afsife- ^ s]n ^t.}^ /ja^^ 7 ^ 

4. 

<28> 4 £4^14(70)^ 44 i 4 ITO(indium tin oxide) Efe IZO(indium zinc oxide) 44 4°1 4^4 ^4 43 

5. °14° : 14 PIN 4 4°U^ 44 44(80)°l ^^s\°] 5U4. 
<29> ^7lA^ ; §pf 34(68), 4 H3«I14(70) ^ a o >« ^q. (80) ^ PIN ^. ^o1o_t=1- 0II-4. 

<30> «flAi(62, 65, 66, 68), o]^o] 7r 33 ^4 4i314(40) ^ 44 34(80)^ 44°114 4.(M4o} ^-4 

4344 7Mfe ol-^^l ^ 7lA c V ^aj-nv (90) o] ^JA^ 0^4. o lDl ] j 7 ]^> 2^1-4(90)^ 

SiOC 24 SiOF» £44^1, lim 4^11* 7>34. 443-?-S 34 44; 5fe 44 4^4 3^1 ^ 

sl4 4^ as 34^ 5000A ol43 4^1* 433 pin 4 4°1Ah3 44» 44434 333 °14 

°11 S^34 4* 443 424 34*fl34. 24 34 4^4 44 4^4 44 4344 7}*\3. 33 44 
344 4^344 43AS 4444. o^it> 6\a\ 7 >3 4ai134 7fl443 3*11 43 33 434 °1443 4 

3 334AS Af-g-t - ^^4 ^05 ^4^3 443 °143 ^334 4* 443 3334 4 

43^ 34. 434, 4 433 ^aHHW £<>i SiOC 24 SiOFS °1^-<34I 44 34 43-4(90) 

4 43 434 4443 &34£ 44 4344 334 43=11 l^m 43* 43 4 33 °143 33 
s]^ 4« 443 £^43( P rofiie)4 71144 4 34. 24 334 44 34 44-4(90)4 444 3434 
412 33 34*11 3334 4* 44°1 4434 34 434 4 34. 

- 4 - 
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<31> 44 ^44(90)4fe 4444(62) ^ 44 44(80)4 44 £44fe ^# 44(92, 94)°] 4444 

5S4. 

<32> £|-4 44 ^44(90)4 444^ 44(94)4 444 44 44(80)4 4444 AflS. 44££ 4 

444 SClfe 4°14£ «114(104)4 S444 »£4, 44(92)4 444 4444(62)4 4444 40.4 
4444(62)4 4444 44 ££ 4444(102)4 S444 44. 444, hH6]a 4^(104)4 4 £44 

#(70)4 a.3444 &fe 444 4^4 444 4- Slfe 444£ 44* 44 44(80)4 444fe 4^4 7 >4 
4, ££ ^14 44(102)4 4°144(62)4 444fe 44 444fe 4^4 44fe 444 44 =44^44 4 
£44(40)££ 444fe S4 44471 44 4444A£ 444fe t-#4(ll2)» 7}44. 

<33> 444 a. vv^o] ^}q}6\) 4s PIN 40] o H f 7>4fe X-ray 4444 44 = 44£4 4444fe 444£ 

Hfl4(104)°l 4.0 444 44 4444 7}4fe 44 714 444(90)51 444 4444 44, 4°14£ 44 
(104)4 PIN 4 4°1££ 4°144 444fe 44 444 3)4:44 4 4£4, 4£44(40)4 4-Jf 4444 
444fe 44 444 44.44 4 4.4 44 =$4^44 444 4£4 4 44. 
<34> 444, 444 4 444 -a ah on 4* qiaw 3#44 44 = 34£4 7 m4 444 444 £4 
4 4^44 4444£ 44. 

<35> 51 3a, 4a, 5a, 6a, 7a 4 8afe 4 444 44 44 45- 44 £44^4 7144 4£4fe 44 44444 

w}4 5.44^4 444 44£4£, 51 3bfe £ 3a44 nib-IIIb' 44 44 444 44£4£, 51 4bfe £ 
4a44 ivb-lVb 1 44 44 44 £44 5i4££4 £ 3b4 44 441 £44 44£°U, £ 5bfe si 5a^l 
4 Vb-Vb' 44 44 44 £44 si4££4 £ 4 b4 44 44* .£4 4 44£°la., £ 6bfe £ 6ai4 vib- 
Vlb' 44 44 44 £44 £ 5b4 44 47111- £144 44s. 4 £ 7bfe £ 7a44 Vllb- 

VI lb' 44 44 44 £4tt £4££4 £ 6b4 44 4741* £4$ 44£4:a, £ 8b4 £ 8ai4 Vlllb- 
VHIb' 44 44 44 s.4tr £4£3-4 £ 7b4 44 441 £44 44£44. 

<36> 44, £ 3a £ £ 3b4 £.44 44 4°1 , 44(10) 44 44*4 444 4444 tfl£4#(Al-Nd) W 4 
4!(target)4 444 ^44^ 44 (sputtering chamber H14 4^4 441 4°J444 ^44^4 4444 

2,500a 4£4 ¥4s 4444 ^44 444 44= sfl44 £444 4*4^ 44^44 4^4 44s 
4(22, 24), 44= 44(26) ^ 44=4 444(28)1: £44fe 44= 444 S A J44. 

<37> 44, £ 4a ^ £ 4b4 ^44 44 44, 44= 444(30), 44^ flis °1444 4£4*(40), £.^4 
444 4^*(50)4 4*44 4444 444^ 4^al 444 444 44AS 4^11*(40)4 4 
44 4^4(50)4 4444°! 44s 44(26)4 4444 4°ls 444(30) 444 45=44(40)4 44 ^ 
44(50)4 4^44. 

<38> 44, -E. 5a 4 £ 5b4 ^44 44 44 , 44 «-4 Sife 44 «-4 ^4 44 Hife a.4 Hife 4444 44 
fe 4444 4^-44 4444 444 444 £444 2.500A 4^4 44^- 44s 4*4 44, 

4iat 444 a>4 44A5L 44444 44 = 4(22, 24)4 ^444 4444(62), 4444 (62)4 44 
44 44= 44(26) 4444 4444 Sife ^ 44(65) ^ 44(65)4 4444 S^-4 44S 44 
(26)4 44— ^ 44(66)4 444fe ^44 44(66) 4 £44 ^(66)4 4444 4fe PIN 4 44 
£-4 44 44(68)4 i44fe 444 444 4444. 

<39> 44, 444 44(62, 65, 66, 68)£5. 7>44 ^fe £44 444 4^4 44(50)4 4444 4°1= 44 
(26)4 44£^ 44£S- 4444fe *«, 444 £44 444 4^4(55, 56) 4£44 44(40)4 

£4444. 

<40> si 6a 4 £ 6b44 £fe 44 4°1, PIN 4 44££4 44 44(68) 444 44:4 N44 44#4 £44fe 

444 44:4(71)4 441-4 5444 ^4 444 44:4(72)4 P44 4414 i44fe 444 44:4(7 

3)4 44£ 4443. 44444 4 £444(70)4 4444. 
<4i> 44, 51 7a 4 £ 7b44 Sfe 44 IZO £fe ITO 44 44 £4 144 444^. 4^34 °144 4 

444 4444 PIN 4 4°1££4 44 44(80)4 ^444. 
<42> 44££, £ 8a 4 £ 8b4 £44 44 44, =4 44 44(tri-methyl silane)4 444 44 44 44 

444 4444 44 44 444(90)4 444 44, 4iHt 444 a}4 44 44 £S 44(65) £ 
4444(62) 4 PIN 4-4 ££4 44 44(80)4 H44fe ^4 44(92, 94)4 4444. 44, 44 4 

- 5 - 



= ^H&| 10-0796754 



4 ^44(90)4 4.0444 44 4444 7}44 SiOC SEfe SiOF» 2444. 444 44 44 444(90)4 
lAOD 444 4« 44 4 Sft<H 444 ^4fe 4« 444 i^44(profile)4 444 4 $14. 314 4 
44 44 44 ^44(90)4 444 3*MJ* 7W2 $14 444 * ^4fe 45 444 444fe 44 444 
4 314, 44 4444 44 44 444(90)4 44fe PIN 4451^4 4444 444fe fe 

€ 454 4^44 4 4,0,4 ^ = 44 44(65, 66)4 444 444fe UL21 ^1*1^1^(102)^ *#4 
(112) A}44 7 ]4 -g-^s 444 45144(40)4 44 4444 444fe 44 444 4^44 4 $14 4 

4 18^1^41 4ii4 4 $14. 

<43> 44, 44 7 14 444(90)4 4447] 44 ^.44 45144(400)4 £44 44444 444 4i EEfe 4 

i 3ife 42-M41- 444fe 44^4 444 444 4 $1^4, 44 44 44^1 ^ ^ 5 

fe 44 4544 ai^t 445L f 44 451 $M. 444, 44 4444 444fe 444fe ^ 

44 ^7}S- %^3L 44 44(92, 94)4 ^S44 4 4 44 44 =§4H 4-8-44 4 44444 44 44 
44 444(90)4 444fe 444fe liJ:44 ^7>5. 4444451 444 44 f^AS 44 44(92, 94) 

4 444 4 44. 

<44> 44, 51 1 4 51 life 44 £4, 44 44 444(90)4 454 444 £4 444 4442 444 
44 44 44(94)4 44 44(80)4 4444 ffA£ 444^ hB4(104)* 4444. 44, 
44 44(92)4 444 4444(62)4 4444 $1—4 31444(62)4 f^44 $ife fii £-11444(102)4 
44 444fe 444 4444AS. 444 fe *#5(H2)5i 44 4444. 

<45> 44^1, 4 4^ 44 H^^liEi 7l4°14ife hM^a. H fl4 « 44444 PIN 4 4°1^-H ^ 

ttJEJdlS A>oiofl ^ 4^d44 7>4fe 44 44 ^444 S 44AS*i <>m 4 6 H^ ^S4fe ¥4 

¥ Si^ 44 S^^1^E151 4^4 4ii4 4 $14. be*. 44 ^^44 44 44 714 4444 
444 3*MJ* 4431 5ti<H =l 44 afe 44i S^4fe 444 144fe 7>J* 444 4 $14. 

<i> £ 14 4 4^4 44ii 4* PIN 4 44-2.^* S44fe X-ray 7^#44 44 S«4^4 4el)°l 444 

4a# 5144 Hfl4£43i, 
<2> 51 2fe 51 H4 n-ii ■ 44 44 444 445i 0 U, 

<3> 51 3a, 4a, 5a, 6a, 7a 4 Safe 4 44s.] 44°H1 4-5 i4 444 44 S^4^4 444 4^4fe 

44 44i44 44 H^4^4 7|44 «fl45i43i, 
<4> 51 3bfe 51 3a°114 Illb-IIIb' 44 44 444 44514 31, 

<5> 51 4bfe 51 4a°il4 IVb-IVb' 44 44 44 5144 5145lS4 51 3b4 44 444 5144 445!°l3i, 
<6> 51 5bfe 51 5ai4 Vb-Vb' 44 44 44 5144 514515.4 51 4b4 44 444 5144 445143L, 

<7> 51 6bfe 51 6a44 Vlb-Vlb' 44 44 44 5144 514-5.S-4 51 5b4 44 444 5144 445142, 
<8> 51 7bfe 51 7a44 Vllb-VIIb 1 44 44 44 5.44 514A5.4 51 6b4 44 444 5144 445142, 
<9> 51 8bfe 51 8a44 Vlllb-Vlllb' 44 44 44 5144 5145.^4 51 7b4 44 44* 5144 445144. 
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